INTRODUCTION {#s1}
============

Changes in balance, mobility, and muscle strength are associated with aging and interfere with performance of activities of daily living and functional capacity. Functional activities such as walking remain critical in the elderly population because of loss of mobility and muscle strength, which may increase the risk of falls[@r1],[@r2],[@r3]^)^.

Muscle strength starts to decrease early in the life span, with losses of about 12--15% per decade after 50 years of age[@r4]^)^, and this figure might be as high as 50% in people above 80 years of age[@r3]^)^. The importance of balance, mobility, and muscle strength to maintenance of functional capacity within the complex scenario of aging is already known[@r5]^)^. The older population may present with functional impairment earlier than 70 years of age because of the decline in different physical aspects. The decrease in temporal nature of many intricate physical aspects during the aging process needs to be identified as soon as possible to avoid important functional losses.

Knowledge concerning the functional profiles of age-stratified groups of elderly people would provide a better approach to the maintenance of functionality and the prevention of falls and functional dependency through public health programs.

The aim of this study was to verify the functionality decline by age group. We intended to achieve this by comparing physical performance, balance, mobility, and muscle strength in age-stratified groups of elderly people.

SUBJECTS AND METHODS {#s2}
====================

The study included 152 (56 men, 96 women) participants ranging from 60 to 96 years of age. All of the participants signed an approved consent form. The inclusion criteria were subjects who were 60 years of age or older; had a minimum score of 18 on the mini-mental state examination (MMSE), indicating normal cognitive status[@r6]^)^ and had the capability to walk with or without any support accessories such as a cane or walker, excluding wheelchairs. Subjects with cognitive, visual, or verbal communication issues were excluded. The participants were recruited at the Physiotherapy and Geriatrics Outpatient Facility, Hospital das Clínicas da Faculdade de Medicina da USP and were divided into 3 age-stratified groups: G1 (60 to 69 years), G2 (70 to 79 years), and G3 (80 years or older). The same trained professional collected data from the participants for the clinical and sociodemographic characterization and performed all the assessments for each participant in the same sequence as bellow, with no time interval between them, taking from 25 to 45 minutes per participant. This cross-sectional, exploratory and descriptive study was approved by the local ethics committee, Comissão de Ética para Análise de Projetos de Pesquisa do HCFMUSP (CapPesq, 0968/2007).

Assessment of physical performance − The Short Physical Performance Battery (SPPB) was used to evaluate the static balance when standing, gait speed at a regular pace, and a movement consisting of sitting down and standing up[@r7]^)^. Performance was measured by the time spent during each test, with scores ranging from 0 to 4. The total score on the SPPB is obtained by adding together the scores of each test; it ranged from 0 (the worst performance) to 12 points (the best performance).

Assessment of mobility − The Timed Up and Go (TUG) test was used to assess functional mobility and dynamic function[@r8]^)^. An execution time of 10 seconds is assumed as the standard performance, while a time between 11 and 20 seconds indicates frailness or disability and a time of over 20 seconds indicates an important mobility injury.

Assessment of Balance − The Berg Balance Scale (BERG) was used to evaluate static and dynamic functional balance, with high specificity to predict people with an increased risk of falling by means of a scale of 14 items associated with specific functional tasks[@r9]^)^. The total score ranges from 0 to 56 points, representing the range of worst to best performance respectively.

Assessment of lower limb muscle strength − Leg press equipment was used to determine the maximum muscle strength using the one-repetition maximum (1-RM) for triple extension of the lower limbs. The test was performed by progressive raising of load, beginning with approximately 50% of the load that would be used in the first attempt. The participant needed to perform the complete range of extension of the lower limb with no hyperextension of the knee to qualify the attempt. For each load tested, 3 qualified attempts were required to determine the load corresponding to the 1-RM. One or two minutes of resting were allowed between trials[@r10]^)^.

The Minitab 15.1 software (Minitab, State College, PA, USA) was used to perform statistical analysis. Descriptive analysis was performed to characterize the 3 groups. To determine the differences between groups and gender, two-factor (group and gender) analysis of variance with Tukey's test as a post hoc test or, when appropriate, the Kruskal-Wallis test with Bonferroni correction was used to compare the 6 subgroups comprised of the 3 original age-stratified groups (G1, G2 and G3) divided by gender. Statistical significant was set at p\<0.05.

RESULTS {#s3}
=======

The clinical and sociodemographic characteristic of the studied population are shown in [Table 1](#tbl_001){ref-type="table"}Table 1.The sociodemographic and clinical data of the study population (n=152) by age groupGroupsCharacteristicsG1 (n=53)G2 (n=65)G3 (n=34)Gender N (%)Female31 (58.5)42 (64.6)23 (67.6)Male22 (41.5)23 (35.4)11 (32.4)Anthropometric data (mean±standard deviation)Weight (kg)71.2±13.368.3±13.060.3±11.8Height (cm)161.6±9.4156.4±9.5153.4±6.2BMI (kg/cm^2^)27.2±4.127.9±4.925.5±4.2Marital status (%)Single11.37.714.7Married73.646.220.6Widower15.144.658.8Divorced-1.55.9Schooling (%)Illiterate1.96.2-1 to 7 years of study28.343.158.88 years of study15.112.317.69 to 10 years of study3.8-5.911 years of study18.910.82.9\> 11 years of study32.127.714.7ComorbiditiesNumber of diseases3.1±1.93.7±2.13.5±2.1Number of drugs3.4±2.84.9±4.14.9±2.9Number of hospital admissions0.1±0.30.2±0.50.3±0.8Falls (mean±SD)Number of falls0.7±1.11.0±1.21.5±1.7. Female participants were predominant in the 3 groups (G1=31 male, 53 female \[58.49%\]; G2=42 male, 65 female \[64.61%\]; G3=23 male, 34 female \[67.64%\]). The descriptive statistics of the tests are shown in [Table 2](#tbl_002){ref-type="table"}Table 2.Descriptive statistics of the SPPB, BERG, TUG, and leg press testsTestGroupGenderMedian (min-max)Mean (SD)SPPBG1^\#^F11 (0--12)M11.5 (6--12)G2^\#^F11 (10--12)M12 (7--12)G3\*\*F9 (6--12)M12 (7--12)BERGG1^\#^F56 (50--56)M56 (30--56)G2^\#^F52.5 (29--56)M55 (44--56)G3^\#^F47 (47--56)M51 (40--56)TUG\*G19.03 (0.31)G29.94 (2.67)G313.67 (6.79)Leg press\*G174.15 (25.41)G261.38 (24.30)G339.41 (21.12)\* No interaction between group by gender, ^\#^ p\>0.6; \*\*p=0.027.

Comparison by gender for the entire population (G1, G2, and G3) using Kruskal-Wallis test showed differences in SPPB and BERG distributions (SPPB, p=0.016; BERG, p=0.030). Pairwise comparisons after Bonferroni correction showed differences between G1 and G3 (SPPB, p=0.001; BERG, p=0.009) and G2 and G3 (SPPB, p=0.001; BERG, p=0.009) for women. No differences were found between groups for men.

Analysis of variance of leg press and square root of TUG scores showed the effect of group (TUG, p=0.002; leg press, p\<0.001) and gender (leg press, p\<0.001). As no interactions between group by gender (TUG, p=0.494; leg press, p=0.556) were found, pairwise comparisons among levels of group were performed and showed that TUG scores decreased in comparisons between G1 and G3 (TUG, p=0.001; leg press, p\<0.001) and between G2 and G3 (TUG, p=0.020; leg press, p=0.008).

DISCUSSION {#s4}
==========

This study aimed to compare physical performance, balance, mobility, and muscle strength among 152 elderly volunteers from 60 to 96 years old divided in age-stratified groups. We used the SPPB, BERG, TUG test, and leg press test to compare elderly people at their 60s, 70s and above 80s. The assessments were compared by gender for the entire population, and pairwise comparisons were used to show differences between groups.

The results of our study showed that elderly people in their 60s and 70s had similar functional characteristics (physical performance, balance, mobility, and muscle strength) for both genders and that these characteristics started to decline in the elderly people in their 80s. Elderly women in their 70s displayed a decline in physical performance and balance. The aging process leads to sarcopenia, with affects about 13 to 24% of elderly people in their 60s and 70s and more than 50% of the elderly in their 80s[@r11]^)^. These alterations of muscle tissues were associated with muscle stiffness, poor muscle recruitment, compromised balance, and compromised functional capacity[@r12], [@r13]^)^. The prevalence of falls among elderly people in their 80s in Brazil is higher than for elderly people in their 60s and 70s which may be caused by the decline in functionality[@r14]^)^. Prevention programs have shown a positive impact on maintenance of functionality, and the practice of getting regular physical activity promotes physical fitness, functional autonomy, and healthy aging[@r15], [@r16]^)^. The results of our study highlight the importance of applying specific programs to motivate elderly people in their 70s and 80s to become physically active and delay functional losses.

Women in their 70s show a significant decline in functionality (physical performance and balance) compared with men of the same age. Elderly women display greater loss of muscle mass and muscle strength, and these losses predispose women to develop frailty syndrome. Furthermore, there are more elderly women worldwide than men, and the physical disabilities occur frequently in women[@r17]^)^. Thus, women have a higher life expectancy than men and are predisposed to losing the protective factor of social support for the prevention of functional and psychological disability.

This study addressed important issues concerning physical decline to alert health professionals about the need for attention in prevention programs for elderly people. The practice of regular physical activity improves the level physical activity and helps elderly people to maintain and/or improve functional capacity, thus enabling healthy aging.

Although important clinical contributions have been mentioned, limitations should also be considered. Age-related decline is known to be a multidisciplinary issue. It is recommended that further multidisciplinary studies be undertaken to check other components such as psychological issues. We also do not know if the elderly people were physically active. It is unknown if elderly people in their 60s and 70s have similar functional characteristics (physical performance, balance, mobility, and muscle strength for both genders) due to performance of exercises or not. Future studies are needed to verify the influence of physical activities among age-stratified groups of elderly people.
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